Gene transfer into sympathetic preganglionic neurons in vivo using a non-replicating thymidine kinase-deficient herpes simplex virus type 1.
The suitability of non-replicating thymidine kinase deficient herpes simplex virus type 1 expressing bacterial beta-galactosidase (tk-lacZ HSV-1) as a transfer vehicle into sympathetic preganglionic neurons in vivo was assessed. Many sympathoadrenal preganglionic neurons (451 +/- 105) with normal morphology were identified using beta-galactosidase histochemistry two days after inoculation of tk-lacZ HSV-1 into the adrenal gland of hamsters. Beta-galactosidase activity co-localized with nicotinamide adenine dinucleotide phosphate-diaphorase-positive sympathetic preganglionic neurons in the nucleus intermediolateralus, pars principalis. The maximal number of beta-galactosidase expressing neurons was found two days post-inoculation but this number dropped dramatically after this time. An inflammatory infiltrate was abundant around infected neurons and in the white matter at five days and infected neurons appeared morphologically abnormal. At 26 days, the infiltrate was still present but no infected sympathoadrenal preganglionic neurons were detected. Approximately 25% fewer nicotinamide adenine dinucleotide phosphate-diaphorase-positive neurons in the nucleus intermediolateralis, pars principalis were counted ipsilaterally than contralaterally in animals infected for 14, 21 or 26 days with tk-lacZ HSV-1, compared to the 3% difference in animals mock-infected for 26 days. Approximately 33% of the estimated number of sympathoadrenal preganglionic neurons infected with tk-lacZ HSV-1 at five days were apoptotic or necrotic. About 60% of neurons infected with tk-lacZ HSV-1 at two days no longer expressed nicotinamide adenine dinucleotide phosphate-diaphorase at 14-26 days. In conclusion, the non-replicating thymidine kinase deficient HSV-1 was efficiently retrogradely transported from the adrenal gland to infect sympathoadrenal preganglionic neurons. These gene transfer experiments using tk-lacZ HSV-1 suggest that foreign gene expression in sympathetic preganglionic neurons in vivo may be maximal two days after inoculation when beta-galactosidase was expressed in the greatest number of sympathetic preganglionic neurons. After two days, fewer neurons expressed beta-galactosidase and the presence of tk-lacZ HSV-1 appeared to be altering protein expression in sympathetic preganglionic neurons and/or leading to the demise of the infected neuron.